Introduction {#S1}
============

*Streptococcus pneumoniae* is the most common cause of community-acquired pneumonia, meningitis and bacteremia in children and adults and the most common cause of acute otitis media in children.^[@R1]^ Overall, invasive pneumococcal disease most frequently cause infection in children less than 2 years old, older adults (\>65 years old) and individuals with co-morbidities and immunocompromised diseases.^[@R2]^

The Centers for Disease Control and Prevention (CDC) estimated approximately 15--30 cases per 100,000 inhabitants worldwide prior to 2000, but 160 cases per 100,000 inhabitants in children under 2 year of age and 50--83 cases per 100,000 inhabitants in adults 65 years of age and older.^[@R3]^ In adults, the majority of cases of pneumococcal bacteremia are associated with pneumonia, while in children the primary site of infection is frequently unknown. The overall mortality rate for pneumococcal bacteremia is 15--20% among adults, with the rate increasing to 30--40% among elderly patients.

Since introduction of the 7-valent pneumococcal conjugate vaccine (PCV7), the estimated annual incidence of invasive disease (including bacteremia) in the USA has decreased.^[@R4]^ However, together with reduction in invasive disease due to serotypes encompassed in PCV7, non PCV7 serotypes have emerged.^[@R5]^ Moreover, for several reasons, a decrease of *S. pneumoniae* penicillin-resistant strains has been observed last years worldwide. Clearly, there is a need for evaluation the new serotypes related with these episodes, the susceptibility evolution to penicillin and other antibiotics and clinical aspects to this infection. Thus, the aim of this study was to describe the episodes of bacteremia due to *S. pneumoniae* during a period of 11 years in our health area. Epidemiological and clinical data, serotypes causing bacteremia and prognosis factors were analysed.

Materials and Methods {#S2}
=====================

Patients
--------

The clinical records of all patients with positive blood cultures for *S. pneumoniae* at this hospital in the period from January 1999 to October 2010 were reviewed retrospectively. This centre is an approximately 250-bed secondary care institution, serving as reference hospital for a rural and urban area of nearly 300,000 inhabitants (28% immigrants from 140 nationalities). In this cohort, there were 52 (77.6%) Caucasian patients and 15 (22.4%) black patients. The majority of immigrants come from Africa (sub-Saharian countries).

Microbiology
------------

Two blood culture sets were usually drawn from an antecubital vein. Blood cultures were performed with a colorimetric blood culture analyser, with FAN-TM culture bottles (BacT/ALERT 3D, BioMérieux, Durham, NC, USA) incubated routinely for 5 days. All isolates were identified to species level by a panel of biochemical tests by an automatized analyser (VITEK 2, bioMérieux) and by means of optochin susceptibility. Antimicrobial susceptibility tests were performed by the E-test technique. Penicillin G, Amoxicillin, Erythromycin, Chloramphenicol, Vancomycin, Cefotaxime and Tetracycline were tested and included in this study. The strains were sent to the Spanish National Reference Centre for Microbiology (Madrid, Spain) in order to serotyping.

Clinical definitions
--------------------

Bacteremia was considered to be community-acquired when *S. pneumoniae* was isolated from blood cultures taken within 48 hours. of hospital admission and the patient had not been hospitalised in the previous 2 weeks. Bacteremia was defined as nosocomial if positive blood cultures were obtained after 48 hours or more since hospital admission, and if there was no evidence of pneumococcal infection at the time of hospitalization.

The patient\'s condition was classified according to the system of Winston *et al.*^[@R6]^ On this latter basis, the patient\'s condition before the bacteraemia was classified as critical (condition rapidly deteriorating with death in a short period of time not unlikely), poor (condition deteriorating with death possible but not imminent), fair (condition deteriorating but death not likely) or good (condition stable).

The following predisposing factors for bacteremia were considered: i) Splenectomy, ii) Drepanocytosis, iii) HIV infection, iv) Bone marrow transplantation, v) acute myeloid leukaemia. Secondary factors considered were the use of antibiotics and/or corticosteroids within 10 days before the episode of bacteremia, chronic pulmonary obstructive disease, smoking and alcohol abuse, diabetes mellitus, lymphoma, multiple myeloma, chronic lymphatic leukaemia, hypogammaglobulinemia and complement deficit.

Septic shock was defined as the presence of severe sepsis accompanied by a sustained decrease in systolic blood pressure \<90 mmHg or a drop of 40 mmHg from baseline, for at least 1 hour, despite adequate fluid resuscitation, or any such decrease that required vasoactive drugs.^[@R7]^

Data
----

Clinical histories from selected patients were revised and both epidemiological data (sex, age, predisposing factors, race ethnicity, community-acquired or nosocomial-acquired bacteremia, PCV7 vaccine administration, serotype) and clinical/analytical data (patient\'s condition, outcome, leukopenia and/or neutropenia presence, antibiotics susceptibility) were registered. Susceptibility categories were determined using the Clinical and Laboratory Standards Institute guidelines.^[@R8]^

Statistical analysis
--------------------

This is a transversal and descriptive epidemiological study over a sample of 67 patients with *S. pneumoniae* bacteremia. Prevalence of predisposing factors and confidence interval 95% were calculated. The independent analysis between the different variables was performed by means of Pearson χ^2^ test for contingence tables. The determination of variables to be included in the model was based on a P value lower than 0.05. The SPSS® software package (version 10.0) was used for statistical analysis.

Results {#S3}
=======

During the period of study, 67 *S. pneumoniae* bacteremia episodes were finally included. There were 49 male and 18 female patients. Their mean age (standard deviation) was 49.3 years (±23). The majority of cases of *S. pneumoniae* bacteremia were produced in patients between 3--65 years of age, followed by those \> 65 years old. Data about the distribution of bacteremias per year of study are shown in [Figure 1](#F1){ref-type="fig"}. Seventy percent of patients had predisposing factors ([Table 1](#T1){ref-type="table"}), mainly smoking, followed by antimicrobial/corticosteroids administration, chronic pulmonary obstructive disease, diabetes mellitus and HIV infection. A primary source of bacteremia was identified in 47 episodes, as confirmed either by culture or by clinical evidence of a primary focus. The most common focus was the low respiratory tract recorded for 46 patients and cerebrospinal fluid for 1 patient. The source of bacteremia was considered unknown in 20 episodes. Seventy-three percent of bacteremia episodes were produced in male patients, being more frequent in white/Caucasian race (77.6%); 100% of episodes were from community-acquired origin. With respect to the serotypes found, [Figure 2](#F2){ref-type="fig"} shows the total distribution. Serotype 19A was the most frequent, followed by serotypes 1, 7F and 14. With respect to susceptibility to penicillin, 77.6% of the isolates were penicillin-susceptible, while 17.9% were penicillin-intermediate and only 4.5% of these isolates were penicillin-resistant. Among the 67 strains isolated, the susceptibilities to other different antimicrobials (cefotaxime, amoxicillin, erythromycin, chloramphenicol, tetracycline and vancomycin) were determined. The results are shown in [Figure 3](#F3){ref-type="fig"}. The relationship between the age, sex and ethnicity features and the presence of bacteremia was analysed (confidence interval 95%). Statistical significance was observed because white/Caucasian men \>65 years or older had higher probability to have *S. pneumoniae* bacteremia (P\<0.045).

Figure 1Number of bacteremias caused by *Streptococcus pneumoniae* during the period of study.

Table 1Predisposing factors of *Strepto - coccus pneumoniae* bacteremia (67 episodes).Predisposing factorsNumber of episodes (%)None26 (38.8)Smoking20 (29.9)Antimicrobials and/or corticosteroids use14 (20.9)Chronic pulmonary obstructive disease9 (13.4)Drinker abuse8 (11.9)Ventilation-assisted5 (7.5)Diabetes mellitus6 (9)HIV5 (7.5)Splenectomy1 (1.5)Lymphoma1 (1.5)Myeloma1 (1.5)

Figure 2Main serotypes of 67 Streptococcus pneumoniae bacteremia episodes.

Figure 3Susceptibility to different antimicrobials among the 67 episodes of *Streptococcus pneumoniae* bacteremia.

Among the 67 cases of bacteremia, the outcome was satisfactory in 63 and only in 4 cases the outcome was fatal. These cases were produced by the serotypes 17, 19A, 19F and 8 but no statistical significance was observed when mortality related with serotype were compared (P=0.223). When serotype and susceptibility to penicillin were compared, no statistical significance was observed, but it would be aware with serotypes 14 and 19A because it was observed higher resistance to antimicrobials than in the rest of serotypes (P\<0.453). There was a relationship between the patient\'s condition and the outcome. Clinical condition critical and poor and the presence of septic shock are related with all cases of mortality, so the patients in this condition had higher probability of death (P\<0.002).

Discussion {#S4}
==========

The present study examined a large cohort of patients with *S. pneumoniae* bacteremia. Five variables were significantly associated with mortality from *S. pneumoniae* bacteremia: age \>65 years, male sex, Caucasian race, clinical condition critical and poor and septic shock. The incidence of S. pneumoniae bacteremia is affected by geographic location, time of year, age and vaccination status. The incidence of this kind of bacteremia is 15--35 cases per 100,000 inhabitants,^[@R9]^ and there are differences by groups of age.^[@R10]^ In our study the median annual incidence was 2.9 cases/100,000 inhabitants, being homogeneous during the period of study (range 1-5.3/100,000 inhabitants). However, it is possible that these cases are being underestimated because the majority of respiratory diseases accompanied with febrile syndrome are being treated with antibiotics without obtaining blood cultures. In this cohort of patients, there was no administration of the vaccine in the majority of our patients (only in a child the vaccine was administered). However, there was an episode of bacteremia caused by the serotype 7F (no included in the heptavalent vaccine) in a patient who received this vaccine. This fact emphasizes the need to be aware for the possibility of increase in non-PCV7 serotype incidence infections, while PCV23 vaccine is being introduced and applied in the general population. The present findings show that serotypes 19A, 1, 7F and 14 are the most common serotypes among S. pneumoniae bacteremia in our health area. McKensie *et al.*^[@R11]^ found high levels of serotype 14, while Hausdorff *et al.*^[@R12]^ showed that, in all age groups, serotypes 1, 9 and 14 were most frequently isolates from blood cultures in Europe. Thus, the distribution of serotypes differs among geographical regions.^[@R13]^

In our study, the majority of cases of bacteremia caused by this microorganism were produced in patients between 3--65 years followed by \>65 years old. This age factor has been found in most studies. Metlag *et al.*^[@R14]^ noted a higher level of bacteremia among patients over the age of 65. Other authors^[@R15]^ have also found a higher level of bacteremia among patients below the age of 5 years. However, in our study, the number of bacteremia episodes in patients below the age of 3 years was low (9 patients, 13.4%).

Pneumococcal bacteremia is produced frequently in individuals with predisposing factors. The incidence of bacteremia and invasive infection is high in immunocompetent patients with co-morbidities such as alcohol abuse, diabetes mellitus, asthma, recent influenza infection and exposure to cigarette smoke.^[@R1]^ Moreover, the risk of bacteremia and invasive infection is increased among patients with primary or acquired immunodeficiencies (*e.g* HIV infection, haematological diseases, splenectomy, organ transplant recipients).^[@R1]^ In our work, sixty-one percent of patients had 1 or more risk factors. The main predisposing factor for *S. pneumoniae* bacteremia was cigarette smoking (29.9%), use of antimicrobials and/or corticosteroids previously (20.9%), presence of chronic pulmonary obstructive disease (13.4%), alcohol abuse (11.9%), diabetes mellitus (9%) and HIV infection (7.5%). Other risk factors detected were the presence of lymphoma or myeloma (2 cases) and splenectomy (1 case). Like in other studies,^[@R11]^ the main source of bacteremia in our patients was the low respiratory tract in 46 (68.6%). In one case only the source of infection was the cerebrospinal fluid and in 20 patients (29.8%) the origin could not be found. On the other hand, 22.3% of *S. pneumoniae* isolates were penicillin-nonsusceptible (4.4% resistant) in the present study. In our country, the percentage of invasive strains penicillin-nonsusceptible in the general population range from 19--45%,^[@R16]^ similar to our results. Other studies, have also shown similar results with respect to levels of penicillin-nonsusceptible strains.^[@R17]^ With respect to the rest of antimicrobials tested, the results are shown in Table 2.

In our study, the mortality associated to bacteremia was 6%. This rate is lowest than those described in other studies.^[@R11],[@R17],[@R18]^ However, our study demonstrated that susceptibility to penicillin is not a predicting factor for mortality (P=0.217), although this fact could be due to the low number of patients death in this cohort and the susceptibility to penicillin of the most strains. In conclusion, in our health area characterized with a high level of immigrant population, *S. pneumoniae* bacteremia is from community-origin, mainly caused in white/ Caucasian men in the median age of life or \>65 years old. Forty percent of bacteremias were caused by serotypes 19A, 1, 7F and 14, and during the period of study the incidence of disease has not decreased, probably due to the no administration of PCV7 anti-pneumococcal vaccine in the majority of our patients. In our opinion, although the benefits of vaccine have been demonstrated, there are data that suggest the underutilization of this vaccine, such as in our health area. Thus, health workers should be aware to this fact in order to recommend the use of the vaccine in much more patients and in order to suspect this infection in the general population. Finally, the presence of septic shock and clinical situation critical and poor were some factors associated to higher mortality in these kinds of patients.
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